S INCE the presentation of experimental evidence suggesting that a rise in venous pressure produces an increase in peripheral resistance, 1 many reports have appeared regarding the site as well as the existence of such a response. 2 " 5 The increased resistance to blood flow following venous distention has been explained by some workers as due to reflexly-induced arteriolar constriction through central connections 3 and by others on the basis of a local response. 6 The investigation reported here was undertaken to ascertain the site of vasoconstriction, if sucli occurred, by direct observation of subcutaneous vessels during venous distention. Observation of vessels in the wing of the bat offers many advantages for such a study. The method eliminates anesthesia and surgery, and is admirably suited for microscopic observation at high powers of magnification without disturbing the normal circulation or subjecting the animal to stress. METHOD Common brown bats (Myotis) were used as experimental animals, prepared for observation as described by Xieoll and Webb. 7 The unanesthetized animal is slipped into a holder that allows the wings, lightly held by spring clips, to be extended over a glass plate. This permits normal circulation with active vasomotion prominent and rhythmical in the veins and irregular in arterioles and precapillary sphincters. For a more detailed description see Xieoll and Webb. 8 At a magnification of 400 X, found most suitable for these studies, diameter measurements of selected vessels were made with an eyepiece micrometer.
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Received for publication November 6, 1958. In the first series of studies a finely drawn glass eannula was introduced into a major vein of the wing. The eannula was connected by polyvinyl tubing to a 1 ml. syringe. The tip of the eannula was directed so that buffered saline could be infused in the direction of venous flow. Infusion of the buffered saline (room temperature) in this and the third series was carried out for 30 seconds, during which time about 0.2 ml. was introduced. After several such infusions, the general circulation was more rapid, the venous and arterial vessels appearing very full and perhaps slightly distended. Trials were discontinued when the circulation became abnormal. Various sites along the cannulated vein were observed. In a second series of studies the eannula was placed with its tip directed against the direction of flow. Less than 0.1 ml. of saline was introduced during the 30 seconds in which blood was forced away from the eannula tip. The tip of the eannula was placed in all instances to allow some passage of blood. If the vessel was completely obstructed, stasis developed and flow became abnormal. The diameters of the cannulated vein and its accompanying artery were measured, as well as a small branch from each of these vessels before and during infusion of buffered saline in the first and second groups. Cycles of venous vasomotion were counted before and during infusion in both cases.
In a third series, two venous eannulas were used in an effort to record actual pressure changes in a vein in which flow had been stopped by saline infusion. One eannula was placed in a major vein of the wing with its tip directed with the flow for the infusion of buffered saline, and the second eannula was placed in a branch of the major vein with its tip directed with the flow and attached to a Statham strain gage and suitable recorder. The infusion of saline was the same as in the first group. In this way any pressure change occurring in the branch as a result of infusion through the major vein could be recorded.
Attempts were made to record pressure changes in the accompanying artery of a cannulated vein, but the placement of two eannulas in this manner reduced circulation so markedly that no results could be obtained. Mean change = 3.9 *Xo change was observed in the diameter of these vessels during infusion.
A=nrtery, a=arterial branch, V=vcin, v=vpnous branch.
EESULTS

Response to Increased Venous Pressure with Haline Infused in the Direction of the Flow
In the first series, buffered saline was infused for 30 seconds rapidly enough to just clear the vein of blood. Greater force than this produced a noticeable distention of the vein, and subsequently was avoided after it was found to impair the function of valves in branches entering the infused vein. Also, if the vein was stretched beyond physiologic limits, normal flow did not return promptly. Filling of the vein from its branches was delayed, and vasomotion was slow to reappear.
showing a mean change of 8 c.p.m. (table 1) . In a previous paper 9 it was shown that a much smaller increase in vasomotion cycle per minute is statistically significant.
During the infusion period, movement of blood in venous branches stopped abruptly and completely. The increased pressure in the infused vein closed the valves located at the entrance of the branch, and thereby prevented blood flow in these vessels.
It was also seen that arterial flow slowed down and became progressively sluggish. The origin of this sluggish flow was found to be in the capillary beds where changes in the direction of flow first reflected the increased resistance to venous outflow. This was followed by a visible slowing of blood in the arterioles as their outflow pathways were reduced, and finally by the appearance of a sluggish flow in the arterial branch. Occa-Fio. .1. An incrciiHC of intraluniinal pressure in the vein (1) will force the venous valve to close. This stops forward movement of blood in the venous branch (3) and prevents entrance of blood from the capillary net (3). As pressure increases here, resistance to inflow from the arterioles (4) becomes greater and decreases flow in small arteries (fi) as their outflow pathways are reduced. sionally the flow in the artery accompanying the cannulated vein was slowed ( fig. 1) .
The procedure was repeated in eight trials on 5 animals several hours after denervation of the wing. Section of the tegmental nerve produces a noticeable relaxation of arterial and venous vessels. Vasoconstriction in arterial vessels which normally occurs when the animal struggles, is absent, indicating effective removal of the vascular beds from central control. Otherwise, the circulation is unaffected. The results did not differ from those obtained in the intact wing (table 1) .
Response to Increased Venous Pressure with Saline Infused in a Direction against Venous Flow
In the second series, a cannula was introduced with the tip directed against venous flow in order to raise the venous pressure more effectively and to stop venous flow during the observation period of 30 seconds. Pressure was exerted on the infusion syringe until blood was just forced away from the cannula tip. This resulted in closure of the valve distal to the cannula. and consequently in closure of valves at the entrances of branches into the cannulated vein. Diameter measure-ments were made and vasomotion cycles counted, as before. Forceful contraction of the vein characteristic of vasomotion was prevented because of the high intraluminal pressure. Trials in denervated vessels were not repeated in this series.
In 17 trials on 7 animals no decrease in diameter was seen in any of the arterial or venous vessels. Distention of the cannulated vein and small increases in the diameter of venous and arterial branches were seen in some cases. Cycles of venous vasomotion increased, showing a mean change of 4.2 c.p.m. (table 2) .
Pressure Changes in a, Branch of an Infused Vein. In the third series, saline was infused for 30 seconds in a major vein of the wing in the direction of venous flow, just rapidly enough to prevent anj r outflow of blood from the cannulated branch. With both cannulas directed with venous flow, venous circulation remained normal. The pressure in the venous branch was recorded continuously, beginning with a short control period prior to the infusion and for several seconds after the infusion had stopped. The pressure was measured at the beginning and the end of the infusion period. In 22 trials in 5 animals, the average increase in pressure in the venous branch was found to be 31 mm. Hg. Although diameter measurements were not made in this series, no arterial or arteriolar constriction was seen (table 3) . Prom these observations it seems possible that an elevation of venous pressure increases resistance to arterial flow by purely mechanical means rather than by arteriolar constriction. When intraluminal pressure in a vein is high enough to prevent flow from its branches, forward movement of blood eventually ceases in the arteriolar vessels responsible for inflow to the areas involved. The increase in venous intraluminal pressure also stimulates venous vasomotion. DISCUSSION- While the change in arterial flow observed here in response to venous distention is similar to results obtained with indirect methods, the explanation differs. The observations reported here argue against a venoarteriolar reflex. The end result of elevated venous pressure in these subcutaneous vessels was an increased resistance to arterial inflow, but the resistance was not produced by any obvious or observed vasoeonstriction in small vessels, either arterial or venous. Decreased arterial flow was brought about by cessation of flow from venous branches into the distended vein which in turn reduced outflow of blood from the capillary nets, and finally a reduction of flow in the arteries. It may be assumed that such a change in arterial flow could result in an elevated arterial pressure.
In these studies, using direct observation, it was observed that it was possible to increase resistance to arterial inflow into capillary beds by obstructing capillary outflow. This increased resistance probably means an increase in arteriolar pressure and occurs without active arteriolar vasoeonstriction. It has been shown previously that vascular smooth muscle shows increased activity through a myogenic response. 7 ' "• l0 Such an increase in smooth muscle activity was again demonstrated in this experimental procedure by the increase in rate of venous vasomotion in both intact and denervated structures. Nicoll and Webb 7 describe the response of vessels to sudden stretch as a powerful contraction that completely closes the vessel at the site of distentiou if the initial stimulus is strong enough. However, in these current experiments, pressures were used which simply distended the veins without disrupting the venous valves oi causing reversal of venous flow, and therefore the stimulus of stretch did not extend to the arterial side to provoke arteriolar vasoeonstriction. In so far as no arteriolar vasoeonstriction could be elicited in innervated wings, it seems unlikely that either a central or local reflex could be involved. It may be possible in some experimental procedures to elevate venous pressures to a level that would produce extensive backflow through capillary beds and thus bring about a myogenic response at the arteriolar level. This, however, would be an extremely abnormal situation.
The cessation of vasomotion that occurred in three instances in the second series was possibly caused by over distention of the vein, so that contraction was impossible. SUMMARY A slowing of arterial and arteriolar blood flow in subcutaneous vessels of the bat wing is brought about by venous distention. The response is the same in both denervated and intact wing vessels. This change in flow is produced by mechanical means rather than by active vasoeonstriction.
Distention is an effective stimulus for some forms of increased activity of vascular smooth muscle as demonstrated by the increase in cycles of venous vasomotion. ACKNOWLEDGMENT The author is indebted to Elliott Gould for technical assistance and to Miss Dorothy W. Ellis for the drawing. SIMMARIO ix JNTEKI.IXGIA Un relentation del fluxo de sanguine arterial e arteriolar in le vasos subeutanee del alas de vespertilion es eifectuate per distension venose. Le responsa es le mesme in le vasos de alas disnervate e de alas intacte. Iste alteration del fluxo es producite per medios mechanic plus tosto que per vasocoiistriution active.
Distension es un stimulo efficace pro eerte formas de activitate del museulo lisie vascular. Isto es demonstrate per le augmento del eyelos de vasomotion venose.
